Inhibition of HLA-G expression via RNAi abolishes resistance of extravillous trophoblast cell line TEV-1 to NK lysis.
Remodelling of uterine spiral arteries occurs in the first trimester of pregnancy and involves an expanded and activated population of maternal natural killer (NK) cells in the decidua and extravillous trophoblast cells. Invasive trophoblasts encounter maternal NK cells during their invasion into the uterine tissue, posing the problem of susceptibility to NK lysis. Studies in vitro and in vivo suggested that the expression of HLA-G by invasive extravillous trophoblasts might provide invulnerability to NK cells, while there is still lack of direct evidence of HLA-G knockdown effect on trophoblast/NK interaction. A study was conducted to investigate the effects of down-regulated HLA-G on extravillous trophoblasts. The short hairpin RNA (shRNA) vector targeting HLA-G was constructed and transfected into the human first-trimester extravillous trophoblast cell line TEV-1. Western blotting and reverse transcription polymerase chain reaction (RT-PCR) revealed that in HLA-G shRNA transfected cells, the expression of HLA-G was significantly decreased. HLA-G expression was also visualised by confocal imaging. The HLA phenotype of TEV-1 cells and inhibitory receptors expression in NK cells were analysed by flow cytometry. A comparison between HLA-G knockdown and non-knockdown cells showed a significant difference in the HLA expression profile without altering HLA-C and HLA-E. Both primary NK cells and NK-92 cell line exhibited potent cytotoxicity against HLA-G knockdown cells via standard 4-h (51)Cr release assays. Expression of ILT2, ILT4 and KIR2DL4 in NK cells was unchanged after 4h of co-culture, while KIR2DL4 expression increased after 48h. We conclude that HLA-G contributes to trophoblast/NK interaction, acting as a key regulator of NK cytolysis in this human extravillous trophoblast cell model. In addition, TEV-1 cells share common HLA phenotype characters with extravillous trophoblast cells, and thus might be used as a good cell model. HLA-C expression in trophoblasts is not correlated with HLA-G translation and HLA-C alone was sufficient to boost HLA-E surface expression. In addition, RNA interference could be employed as a feasible and effective method to study HLA-G functions.